B
jørn Lomborg discusses a wide range of topics in his book and implies, through the book's title, that he will inform readers exactly what the real state of world is. In this effort, he criticizes countless world economists, agriculturists, water specialists, and environmentalists, accusing them of misquoting or organizing published data to mislead the public concerning the status of world population, food supplies, malnutrition, disease, and pollution. Lomborg bases his more optimistic opinions on his own selective use of data. This review examines some of Lomborg's assertions and offers other information-extensively documented-that belies his assessment of the state of the world.
Lomborg reports that "we now have more food per person than we used to" (p. 61). Yet the Food and Agricultural Organization (FAO) of the United Nations reports that food per capita has been declining since 1984, based on available cereal grains (FAO 1961 (FAO -1999 . Cereal grains make up about 80 percent of the world's food. Although grain yields per hectare (ha) in both developed and developing countries are still increasing, these gains are slowing while the world population continues to escalate (FAO 1961 , PRB 2000 . Specifically, from 1950 to 1980, US grain yields increased by about 3 percent per year, but since 1980 the annual rate of increase for corn and other grains has declined to only about 1 percent.
Obviously, fertile cropland is an essential resource for the production of foods, and Lomborg has chosen not to address this subject directly. Currently, the United States has available nearly 0.5 ha of prime cropland per capita, but that figure will drop if the population continues to grow at its current rapid rate (USBC 2000) . Worldwide, the average cropland available for food production is only 0.25 ha per person (WRI 1994 , PRB 2000 . Each person added to the US population requires nearly 0.4 ha (1 acre) of land for urbanization and transportation (Vesterby and Krupa 2001) . One example of the impact of population growth and development is found in California, where an average of 156,000 ha of agricultural land is being lost each year (USBC 2000) . At that rate, California soon will cease to be the No. 1 state in US agricultural production.
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In addition to the quantity of agricultural land, the quality and fertility of the soil are vital for food production. The productivity of soil is reduced when it is eroded by rainfall and wind (Lal and Stewart 1990, Troeh et al. 1991) . Lomborg argues that this is not a problem, especially in the United States, where soil erosion has declined during the past decade. Indeed, as Lomborg states, instead of losing an annual average of 17 tons per hectare, US cropland is now losing an average of 13 t • ha -1 • yr -1 (USDA 1994) . However, this average loss is 13 times the sustainability rate of soil replacement (Pimentel and Kounang 1998) . Exceptions occur, as when, during the 1995-1996 winter in Kansas, it was relatively dry and windy, causing some agricultural lands to lose as much as 65 t • ha -1 • yr -1 of productive soil. This loss is 65 times the rate of natural soil replacement in agriculture (Lal and Stewart 1990, Troeh et al. 1991) . Soil erosion elsewhere is even more serious than in the United States. For instance, in India, soil is being lost at 30 to 40 times its sustainability rate (Koshoo and Tejwani 1993) . The rate of soil loss in Africa is increasing not only because of livestock overgrazing but also because shortages of wood fuel make the burning of crop residues essential (Tolba 1989) . During the summer of 2000, NASA photographed a cloud of African soil being blown across the Atlantic Ocean, further attesting to the massive soil erosion problem in Africa. Worldwide evidence of soil loss is substantial, and it is difficult to ignore its effect on sustainable agricultural production.
Contrary to Lomborg's belief, crop yields cannot continue to grow in response to increased applications of fertilizers and pesticides. In fact, field tests have demonstrated that applying excessive amounts of nitrogen fertilizer stresses crop plants and results in declining yields (Romanova et al. 1987) . The optimum amount of nitrogen for corn, one of the crops that require heavy use of nitrogen, is approximately 120 kilograms per hectare (Troeh and Thompson 1993) . Although US farmers frequently apply significantly more nitrogen fertilizer than 120 kilograms per ha, the extra is a waste and a pollutant. The corn crop can utilize only about one-third of the nitrogen applied, and the remainder leaches into either ground or surface waters or is denitrified and released to the atmosphere, or both (Robertson 2000) . Such pollution of aquatic ecosystems in agricultural areas results in the high levels of nitrogen and pesticides found in many US water bodies (Mapp 1999 , Gentry et al. 2000 , Robertson 2000 . For example, nitrogen fertilizer has found its way into 97 percent of the well-water supplies in some regions, including North Carolina (Smith et al. 1999) . Concentrations of nitrate that are above the US drinking water standard of 10 milligrams per liter (nitrogen) may be a toxic threat to young children and young livestock (Smith et al. 1999 ). In the last 30 years, nitrate content has tripled in the Gulf of Mexico (Goolsby et al. 2000) , where it is reducing fish yields (NAS 2000a).
Lomborg reports-without documentation-that pesticides cause very little cancer. Moreover, he does not explain how human and other nontarget species would avoid exposure to pesticides when crops are treated. However, abundant medical and scientific evidence confirms that pesticides do indeed cause significant numbers of cancer cases in the United States and throughout the world (WHO 1992 , Ferguson 1999 , NAS 2000b . Lomborg also fails to note that some herbicides stimulate in some plants the production of toxic chemicals that may be carcinogenic (Culliney et al. 1992) .
In keeping with his view that agriculture and the food supply are improving, Lomborg states that "fewer people are starving" (p. 328). He questions the validity of two World Health Organization reports confirming that more than 3 billion people are malnourished (WHO 1996 (WHO , 2000a . This is the largest number and proportion of malnourished people reported in history! Lomborg appears to reject the WHO data because they do not support his basic thesis. Instead, he argues that only people who suffer from calorie shortages are malnourished, ignoring the fact that humans die in great numbers because of deficiencies of protein, iron, iodine, and vitamins A, B, C, and D (Sommer and West 1996, Tomashek et al. 2001) .
Further underscoring a decline in food supply, the FAO reports that there has been a threefold decline in the consumption of fish by humans over the past 7 years (FAO 1991 (FAO , 1998 . Fish numbers are decreasing because of overfishing and pollution, as well as a rapidly growing world population that must share the diminishing fish supply.
Lomborg is correct in stating that water supply and sanitation services improved in the developed world in the 19th century, but he ignores the available scientific data when he suggests that these trends have been "replicated in the developing world" in the 20th century. Countless reports confirm that developing countries discharge most of their untreated urban sewage directly into surface waters (WHO 1993 , Wouters 1993 , Biswas 1999 . For example, of India's 3119 towns and cities, only 8 have full wastewater treatment facilities (WHO 1992) . Furthermore, 114 Indian cities dump untreated sewage and partially cremated bodies directly into the Ganges River, where downstream people use the untreated water for drinking, bathing, and other domestic purposes (NGS 1995) . It is no wonder that water-borne infectious diseases account for 80 percent of all infections worldwide and 90 percent of all infections in developing countries (WHO 1992) .
Contrary to Lomborg's view, occurrences of most infectious diseases are increasing worldwide (WHO 1992 ), a rise attributable not only to population growth but also to increasing environmental pollution ). Food-borne infections are increasing rapidly worldwide, even in the United States. For example, in 2000 there were 76 million human food-borne infections in the United States, with 5,000 associated deaths (Taylor and Hoffman 2001) . Many of these infections were associated with contamination of food and water with livestock wastes (DeWall et al. 2000) .
In addition, vast numbers of malnourished people are highly susceptible to infectious or opportunistic diseases such as tuberculosis (TB), malaria, schistosomiasis, and AIDS (Chandra 1979 , Stephenson et al. 2000a . For example, cases of tuberculosis are escalating worldwide and in the United States, in part because medicine has not kept up with the new forms of TB. According to the World Health Organization, more than 2 billion people have TB (WHO 2000b) , and nearly 2 million people die from it each year (WHO 2001) .
Consistent with Lomborg's thesis that natural resources are abundant, he reports that the US Energy Information Agency projected that oil prices would remain steady at about $22 per barrel over the period 2000-2020. This optimistic projection was refuted in late 2000, when oil rose to $30 or more per barrel (BP 2000) . Reliable data project that world oil reserves will last approximately 50 years, based on current production rates (Youngquist 1997 , Duncan 2001 .
Lomborg takes the World Wildlife Fund (WWF) to task for its estimates on the loss of world forests over the past decade and its emphasis on the ecological impacts and loss of biodiversity attributable to that loss. Whether, as Lomborg suggests, the loss of forests is slow or, as WWF reports, the loss is rapid, there is no question that forests are disappearing worldwide. Forests not only are a rich resource for valuable products; they harbor a vast diversity of species of plants, animals, and microbes. Progress in medicine, agriculture, genetic engineering, and environmental quality depends on maintaining Earth's species diversity (Myers 1996) . I take issue with Lomborg's underlying thesis that the size and growth of the human population is not a major problem. The difference between Lomborg's estimate that 76 million humans were added to the world population in 2000 and the 80 million reported by the Population Reference Bureau (PRB 2000) is not the issue, although the magnitude of either projection is of serious concern. Lomborg neglects to explain that the major problem with world population growth is the prevailing young age structure. Even if the world adopted a policy tomorrow that barred any couple from producing more than two children, the world population would continue to increase for more than 70 years before stabilizing at more than 12 billion people (Population Action International 1993).
As an agricultural scientist and ecologist, I wish I could share Lomborg's optimism, but my investigations and those of countless other scientists lead me to a more wary outlook. The supply of Earth's basic resources-namely, fertile cropland, water, energy, and unpolluted atmosphere-that support human life is declining rapidly as people-nearly a quarter million of them each day-are added to the planet. We all desire a high standard of living for all of the world's citizens, but with every person born, the available supply of resources must be further divided and shared. Current losses and degradation of natural resources are cause for deep concern and the need to plan for future generations of humans. Based on scientists' current understanding of the real state of the world and environment, we must, now and in the future, conserve and protect vital global resources. 
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